Palladium complexes with a salicylaldiminato ligand bearing a hydroxyl group (1a and 1b) have been synthesized and characterized. The structures of these complexes were confirmed by X-ray crystallography. A reversible deprotonation/protonation of the hydroxyl moiety on 1b was observed, while such behaviour was impossible with a related palladium complex (1c) bearing a methoxyl group in place of the hydroxyl group. The deprotonation affected its catalytic behaviour: the activity for polymerization of methyl acrylate catalyzed by 1b considerably decreased in the presence of 1 equiv of t BuOK.
Introduction
Much attention has been paid to transition-metal-catalyzed polymerization catalysts bearing salicylaldiminato ligands since both electronic and steric parameters of the ligands can be systematically tunable by introducing various substituents on the aromatic ring [1] . Among them, palladium complexes bearing the salicylaldiminato ligands were investigated as catalysts for polymerization of methyl acrylate, acrylonitrile, and norbornene [1n, 2] . Meanwhile, introduction of a hydroxyl group onto the aromatic ring is promising because electronic nature might be regulated by simple deprotonation/protonation procedures. Actually, catalytic activity can be controlled in the presence/absence of protons on ligands [3] .
We anticipated that a salicylaldimiato ligand bearing a hydroxyl group would control the catalytic activity in the presence/absence of the proton near a metal center. In the present study, we designed and synthesized palladium complexes with a salicylaldiminato ligand having a hydroxyl functionality. The structures of these complexes were unambiguously determined by X-ray crystallography. Deprotonation of the hydroxyl group affected the electronic nature of the complex as well as catalytic activity for polymerization of methyl acrylate.
Experimetal

General procedure
All manipulations were performed under an argon atmosphere using standard Schlenk-type glasswares on a dual-manifold Schlenk line. Unless otherwise noted, materials obtained from commercial suppliers were used without further purification. THF, CH 2 Cl 2 and methyl acrylate were dried and purified before use by usual methods [4] . 1 (1a) To a (1.0 M in THF, 11 L, 0.011 mmol), the base was added before charging dichloromethane.
After methyl acrylate (1.0 mL, 12 mmol) was introduced to the flask, the reaction mixture was stirred at the ambient temperature for 24 h. The reaction mixture was poured into 50 mL of methanol and precipitated polymers were collected by filtration and dried under vacuum at 60 °C for 24 h. Average molecular weights (Mn) and the polydisperse index (PDI) of poly(methyl acrylate) were determined using polystyrene standards.
X-ray crystallography
A summary of crystal structure refinements of 1a-1c was given in Table 1 . Data were collected on a Rigaku/Saturn70 CCD diffractometer using graphite-monochromated Mo K radiation ( = 0.71070 Å) at 153 K, and processed using CrystalClear (Rigaku) [7] . The structures were solved by a direct method and refined by full-matrix least-square refinement on F
2
. The non-hydrogen atoms were refined anisotropically. All hydrogen atoms were located on the calculated positions and not refined. All calculations were performed using the CrystalStructure software package [8]. Notably, 1b was restored by adding 1 equiv HCl in Et 2 O to the deprotonated 1b (from Fig. 2b to Fig. 2c ), indicating the reversible change observed with 1b (Figs. 2a-b ) must be due to the deprotonation/protonation of the hydroxyl group on the salicylaldiminato ligand.
Results and Discussion
Polymerization of methyl acrylate
The polymerization of methyl acrylate was carried out in a mixture of THF and CH 2 Cl 2 in the presence of a catalytic amount of 1b or 1c (S/C = 1000) at room temperature (Table 3) .
Employing 1b as a catalyst, poly(methyl acrylate) was obtained in 79% yield with a moderate polydispancy (entry 1) [11] . According to 1 H and 13 C NMR spectra, the polymer thus obtained had atactic microstructures [12] . As a catalyst, 1c showed the comparable result (entry 2).
However, effect of the addition of 
Conclusion
New palladium complexes with salicylaldiminato ligands (1a-1c) were synthesized and their structures were confirmed by X-ray crystallography. A reversible deprotonated/protonation of the hydroxyl group of 1b was observed. Notably, the introduction of potassium cation in close proximity to the palladium affected the catalytic activity considerably in the polymerization of methyl acrylate.
Appendix A. Supplementary data
Crystallographic data for complexes 1a-1c have been deposited with the Cambridge [11] The polymerization reaction of entry 1 in Table 3 was completely halted upon the addition of galvinoxyl, suggesting the reaction would proceed via some radical pathway [2a] .
[12] For analysis of microstructure of poly(methyl acrylate), see: T. Kawamura, N. Toshima, Macromol. Chem. Phys. 12 (1995) 3415 and references cited therein. a Conditions: methyl acylate (1.0 mL, 12 mmol), 1 (0.011 mmol, S/C = 1000), THF/CH 2 Cl 2 = 0.3 mL/3.6 mL, RT, 24 h. b Determined by analytical SEC using polystyrenes as a standard.
c t BuOK (1.0 M solution in THF, 0.011 mmol) was used. Fig. 1 . ORTEP drawings of (a) 1a, (b) 1b and (c) 1c with thermal ellipsoids at 30% probability levels.
Fig. 2.
1 H NMR spectra of (a) 1b in THF-d 8 , (b) after the addition of 1 equiv t BuOK in THF, and (c) after further addition of 1 equiv HCl in Et 2 O. * indicates TMS.
Scheme 1
Synthesis of palladium complexes 1a and 1b.
Scheme 2
Synthesis of a palladium complex 1c.
